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LST and Emissivity evaluation for v6 baseline versions:
v5_ 7 5 ModisEmis (2-Regression)

v5 7 5 Clim (Climatology)

v5 7 5 SCCNN (Neural Net)



@WISCONSIN The UW Global IR Land Surface Emissivity Database:

_— Baseline Fit Method  * Slide courtesy of Eva Borbas, UW
SSEC

*Based on a conceptual model developed from laboratory measurements (UCSB)
of surface emissivity is applied to fill in the spectral gaps between the six emissivity
wavelengths available from MYD11

*10 hinge points were chosen between 3.7 and 14.3 um

*Adjust a laboratory-derived

“baseline emissivity spectra” i / A
based on the MOD11 values for (||
every global latitude/longitude pair '\\ I I
..U/., L | =1 |
‘Result: a monthly global emissivity ; R IS B .
database at 10 wavelengths 4 um 8 ukﬂ 1? W7

with 0.05 degree spatial resolution

Reference: E ool ‘.
Seemann et al., 2008: I
JAMC, 47, 108-123.




Radiance-based (R-based) Land
Surface Temperature (LST) Validation

e LST notoriously difficult to validate
 R-based method adopted from MODIS to validate AIRS LST

e Accurate radiative transfer model and emissivity
measurements required.

* Advantages: - Application to many sites

- Day and night observations
- Can be used for coarse resolution sensors
(granted you have large, homogenous site)
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AIRS Land Validation Sites

Redwood National Forest, California Namib Desert, Namibia
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Atmosphere

Sillett & Antoine _

Gran Desierto, Mexico
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Emissivity
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V5 7 5 ModisEmis Namib Desert

Day Night
340 T T T T 310 T T T T T
¢ =098 ¢ =097
SR RMSE = 1.33 K
o 305 Bias =08K
330+
] 300 L
325+ .
Es L)
/ 295 .
3 320 . = .
B .
3 315} - 1 290t
%)
x . * ’
< 310+ o i b 1 b/
. 285+ . :
° *®
305 .
L/
280+
- o
300 - -
295 * Datal. il *+ Data
Fit Fit
— 11 — 11
290 | | 1 A 270 ! A L A A A A
290 300 310 320 330 340 270 275 280 285 290 295 300 305 310

R-based LST [K] R-based LST [K]



Emissivity

Emissivity

V5 7 5 ModisEmis
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V5_7 5 Clim

Namib Desert
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V5 7 5 Clim Namib Desert

Shortwave (2564 cm-, 3.9 ym) Longwave (909 cm-!, 11 ym)
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Namib Desert

V5_7_5_SCCNN 2003-2009
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v5 7 5 SCCNN Namib Desert

Shortwave (2564 cm-, 3.9 ym) Longwave (909 cm-!, 11 ym)
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Namib Desert

Rankings — Day LST 2003-2009

o e i
v5_7_5 SCCNN -0.14
2 v5 7 5 ModisEmis 1.53 -0.47
3 v5_7_5 Clim 1.74 -0.76

4 v5 5.09 0.72



Namib Desert

Rankings — Night LST 2003-2009

w = Wm

v5 7 5 ModisEmis

2 v5_7_5 SCCNN 1.36 0.95

3 v5_7 5 _Clim 2.05 1.09

4 v5 2.45 -0.8



Redwood Forest

Rankings — Day LST California
2003-2009

WWW
v5_7_5 SCCNN
2 v5 7 5 ModisEmis 0.95 0.09
3 v5 7 5 Clim 1.02 -0.05

4 v5 1.66 0.42



Redwood Forest

Rankings - Night LST California
2003-2009

WWW
v5_ 7 5 ModisEmis -0.02
2 v5_7_5 SCCNN 1.00
3 v5 1.11 -0.36

4 v5_7 5 Clim 1.16 -0.09



Gran Desierto

Rankings - Day LST Mexico
2003-2009

WWW
v5_7_5 SCCNN -0.31
2 v5 7 5 ModisEmis 1.92 0.26
3 v5 7 5 Clim 2.22 -0.22

4 V5 5.26 0.72



Gran Desierto

Rankings - Night LST Mexico
2003-2009

w = Wm

v5 7 5 ModisEmis

2 v5_7 5 Clim 1.88 1.24

3 v5 2.08 -0.48

<4 v5_7_5_SCCNN 2.81 1.91




v5 7 5 SCCNN Gran Desierto

Shortwave (2564 cm-, 3.9 ym) Longwave (909 cm-!, 11 ym)
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Conclusions/Future Work

Radiance-based Land Surface Temperature (LST) val method
has been developed for AIRS surface product evaluation.

MODIS emissivity leads to improved LST accuracy, most
noticeable over desert regions.

SCCNN has improved accuracy in terms of RMSE during daytime
observations at all sites, but issues at night.

ModisEmis (2-regression) has most consistent results at all
sites.

Include more sites in evaluation, using ASTER emissivity over
desert regions for the LST simulations.



National Aeronautics and Space Administration
Jet Propulsion Laboratory

California Institute of Technology
Pasadena, California

www.nasa.gov
JPL 400-1278 7/06

The End



Land Surface Temperature (LST) Validation
Methods

* Improved accuracy of surface products should
directly affect accuracy of atmospheric parameters,
e.g. T and especially Water Vapor in boundary layer

e Currently very difficult to validate coarse resolution
sounder products (AIRS, 1ASI)
— High variability in LST, particularly during daytime
— Large thermally homogeneous areas required for LST
— Large compositionally homogeneous areas required for
emissivity
e Evaluation over long time periods, different land
cover types, and varying atmospheric conditions




